Motivated by a congestion problem arising in a Chinese hospital, an M/E k /1 queueing system, where the service process is subject to no damage interruptions has been considered. When the first phase of service is completed, the service process can be interrupted with probability 1 − p (0 ≤ p ≤ 1) as a result of the customer leaving the service area to attend to other work. There is a finite space to accommodate the interrupted customers in the queueing system. When the other work is completed, the customer, whose service was interrupted, will re-enter the service area and resume his interrupted service based on the non-preemptive priority rule. Using the matrix geometric method, the steady state behavior of this system is analyzed. Based on the queue length distribution, several important performance measures along with some numerical examples have been discussed. Finally, under a given cost structure, we use the direct search method to determine the optimal capacity of the space to accommodate the interrupted customers.
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Introduction
In recent years, great attention has been paid to queueing systems with service interruptions because of their abundant applications in manufacturing and communication systems. In most queueing literature, it is assumed that the reason for service interruption is the breakdown of the server. For instance, in manufacturing systems the machine may break down due to lack of preventive maintenance. As soon as machine breakdown occurs it is sent for repair, thereby resulting in a period of unavailable time. The first reported study on a queueing model with service interruptions is by White and Christie [1] where they pointed out the similarity of queueing with breakdown to queueing with preemptive priority and discussed an M/G/1 queue with exponentially distributed service interruptions. Their work spawned research by many others into modeling a queueing system with random server failures. Over the past few decades, continuous-time queues with service interruptions have been extensively studied, such as by Li et al. [10] and others. In recent years, parallel with the continuous-time model, the discrete-time queueing system with service interruptions has also been analyzed by many authors. Not long ago, Atencia and Moreno [11] examined a discrete-time Geo/G/1 retrial queue with a server subject to breakdowns and repairs. More recently, using supplementary variable and generating function techniques, Wang and Zhang [12] also considered a discrete-time retrial queue with negative customers under the assumption of a repairable server. Their research enhances the practical value of the discrete-time queues since it is realistic to consider the repair process of the service facility.
